Nanodiamonds enhance therapeutic efficacy of doxorubicin in treating metastatic hormone-refractory prostate cancer.
Enhancing therapeutic efficacy is essential for successful treatment of chemoresistant cancers such as metastatic hormone-refractory prostate cancer (HRPC). To improve the efficacy of doxorubicin (DOX) for treating chemoresistant disease, the feasibility of using nanodiamond (ND) particles was investigated. Utilizing the pH responsive properties of ND, a novel protocol for complexing NDs and DOX was developed using a pH 8.5 coupling buffer. The DOX loading efficiency, loading on the NDs, and pH responsive release characteristics were determined utilizing UV-Visible spectroscopy. The effects of the ND-DOX on HRPC cell line PC3 were evaluated with MTS and live/dead cell viability assays. ND-DOX displayed exceptional loading efficiency (95.7%) and drug loading on NDs (23.9 wt%) with optimal release at pH 4 (80%). In comparison to treatment with DOX alone, cell death significantly increased when cells were treated with ND-DOX complexes demonstrating a 50% improvement in DOX efficacy. Of the tested treatments, ND-DOX with 2.4 μg mL(-1) DOX exhibited superior efficacy (60% cell death). ND-DOX with 1.2 μg mL(-1) DOX achieved 42% cell death, which was comparable to cell death in response to 2.4 μg mL(-1) of free DOX, suggesting that NDs aid in decreasing the DOX dose necessary to achieve a chemotherapeutic efficacy. Due to its enhanced efficacy, ND-DOX can be used to successfully treat HRPC and potentially decrease the clinical side effects of DOX.